Inhibition of nitric oxide synthase disrupts inhibitory gating of auditory responses in rat hippocampus.
The amplitude of the hippocampal evoked response to the second of two identical auditory stimuli is suppressed relative to the response to the first stimulus. This inhibitory gating of sensory response has been linked to alpha-bungarotoxin-sensitive nicotinic receptors, which are found primarily on gamma-amino butyric acid neurons in rat hippocampus. A recent study showed a high level of colocalization of alpha-bungarotoxin binding with immunoreactivity for nitric oxide synthase, the catalytic enzyme which produces nitric oxide, in rat hippocampus. To determine if loss of enzyme activity would alter normal sensory inhibition, Nomega-nitro-L-arginine methyl ester (L-NAME), a nitric oxide synthase inhibitor, was continuously perfused through the ventricular system of anesthetized rats as they were tested for response to paired auditory stimuli. L-NAME, but not Nomega-nitro-D-arginine methyl ester (D-NAME), the inactive enantiomer, produced a loss of sensory inhibition. To determine if the effect of nitric oxide was presynaptic or postsynaptic to nicotinic receptors, rats with lesions of the fimbria/fornix, which removes the medial septal projection to the hippocampus, were tested with nicotine in the presence of L- or D-NAME. Fimbria/fornix lesions normally reduce sensory inhibition, which is restored with systemic nicotine injections. Lesioned rats treated with D-NAME showed normal sensory inhibition upon injection of nicotine; lesioned rats treated with L-NAME did not. These data support the hypothesis that stimulation of a nicotinic receptor releases nitric oxide, which in turn mediates sensory inhibition. The nicotine-induced release of nitric oxide may explain why some of the behavioral effects of nicotine have a longer time course than predicted from desensitization of nicotinic receptors.